PEMLA TR 23 %55 3 W 20124F 2 H kA

BT R4S DU AR 13 47 B2 1A e 22 il e HO F 5

TERK & K
FEELMEFR, X Z,300161

BERET AW AFEAFTESRZRE BFLOATRFAF>FDEF. TAZAAM LM
HERWHI B AL THRT EZRENHE AL P T ZREGHFAR. AT A LREG F4H0A
i, ZRELEMEFA AANFER P HLEBRT2AME, I BT EFLBR -5, Ml £
90", RN Z A MIKAT Z /B XINA R, T LA, @BIESHRE N, A8 T 3F B H T o & 0%t

EL A B ET AB AT Z T ERAHFNRS, 22 BTG Z2HKF 3,45,
KFER AR NS 1T R AL Bl 22 B Ay BT R 4
HESES . TH132 DOI.10. 3969/j. issn. 1004—132X. 2012. 03. 021

A Novel Noncircular Planetary Differential for Off —road Vehicles
Gao Bo
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Jia Jumin

Abstract: With three noncircular gear items integrated., a new noncircular planetary differential
was put forward, which may deliver variable proportional torque onto its two output axes and help to
improve passing capacity for off —road vehicles. The new differential has two uniform centre gears,
meshing with three double planetary gears, the double planetary gears have the same features with an
angular difference of 90°. The driving theory and the design method of pitch curves were presented, a
case study of gears with involute tooth profile was illustrated. which shows the effectiveness of the

new differential.

Key words: noncircular gear;planetary;differential;off —road vehicle

0 &=

LM YR AR 8 A TR I 8 TG B M X AT B, Sy 42
ey LR 3 e L, — R FH 22 il OK B L
Y FE B H#3.2010—12—08
EE&TB - HRARBAIESEBIH (50875260)

SE 3k

[1] Malan J, Kamper M J. Performance of a Hybrid
Electric Vehicle Using Reluctane Synchronous Ma-
chine Technology[J]. IRRR Transactions on In-
dustry Applications, 2001,37(5):1319-1324.

(2] A2 E¥k, # R, ST RILEEG 3 R4
RV T[T ). B ALK T AR . 2008, 19 (16)
2011-2015.

(3] ZE&E.mmA, AEm, & —Ffh—BEGD )
A Z B WK 3l & S [ . 20061003386, 5[ P .
2006-02-27.

[4] Kawamura A, Yokoyama T,Kume T. Anti— direc-
tional — twin— rotary Motor Drive for Electric Vehi-
cles[ C]//Conference Record of the 1994 IEEE In-
dustry Applications Society Annual Meeting. New
York,1994:453-459,

(5] JHrin, % £, B m AR, 55, 4WD rL 3 % 19 1 e &
T B B e s L. A B T R 2 24 4l (SR B2

o 346 -

1) AR 2 B ) 22 3 4 T S WP 4, U SR AR AT
BgIRE IS 4 8 DL [R)RE B £ R e e . {HL7E 5K
17 S e e B R s R WA SN = 1 R AP O bl P
FEAN V- 00 AT B R 42 58 A S5 16 5] P9
i 2 AT AN AR A5 L DT | 4 4 A T A T A

R »2008,36(6) :95-100.

[6] % E&H. k. 008, 5. WK ERARE
PG B 2 SR mk g pF R (D], VR4 TR, 2009
(31):807-811.

(7] % E i, 0 5, 55, 57 ) 5K 3 ) 43 E 9
KA BRYRE RG], El T R¥E% M (A%
BRI 2 2009,37(7) : 74-78.

[8] XBEFE. 3T X e XUk s ALY L 8 IR i 52 [ D
JUH AR B TR 2, 2007,

(I TIW)

TEZ R Ao, 5, 1981 4EA . N K 22 ML A T 2 B VR U
Wt W7 I R A AL S R R A A, R E LA
T, KFEWL 20Nk, A A, B 1974 44, WM KR
CREZEREVRIE M. 4  F, 55,1080 4F4E, BN KHHLE T
FEZEBEPRN, %8 A, 59,1982 44, TRIINE K AR 72l s
e TR



7 B 9 DU A [ A A2 1 8 22 T i 9 T 5

HWER &

AL RCIE X E7 N

e 3R B il =22 (7] 2 2 92 3 A ] gkt bR B4R
1B 5 1) 1A 8 22 T 0 2 I 3 I A1 4 e A e 1
LI AE T 73 3l it LR 9 22 45 15 30 HO € L
oy T 25 25 i Al 25 G — Tl A AR T I i
TR B 2 T30 L BBl 7 I 22 0] o H b A 1 3K Bl
WARCNG i/ g a A UIR AN 5 B TR A A

A E SN ke T AR LA Sy B a4 A
PRy B o o sl 4 ) 3OR S s a d R i
A R OM R BE 45 L IS A A7 A
2 I 2 R EE PN BT 266 1 B 42 B g 9 R TR 0 5
J 7 — R ) L RE AR R 1 e I A5 Y i
T e ol A4 B 22 2 A B 4 o LR 3 T L DA G
V7 2 A ) B 3 e K

L ] A T b R T ) 4 e 3K 8 2 3l 2 L
P29 20 R HHAE 23 FE HE 3 H A A 22 0 A R A
9 19 R AT 2 14 e 1 Bl AN B B 1 D R

i e bR IR SCRRL3 IR T — Fof i 28 22
R AR A Y AR 2 22 T A A = f
AR 15 6 4 B 22 3 A A2 B B AT 2 0k e 22
A DA T REAN O 23 Bl RS A ARG AL
B A A2 HL RN B i B e b A 2 ) IS L A
T A 4 0 ) B e e

REER R AR [ A7 A A A R S s R
1 VB G5 o 24 T PR R X R s ks /0 L (]
WAFAE PN« — IR A7 AR 223000 BV JC ik AR IR
R RN Y (A SN VAR LI = )
feHWEE L RE/NMIE, 2 WA RIE T 2
e 5 R AL Bl L /M B W R AT R e
W B 2l be g KA s R ARMEAE b R TR A Y
i 24047 B3 T 5 R 3 BE ) R S B 3,

I AR SO Y — R ROOUR Al 18 A7 2 1A R
ZEM AT . %25 A I T AR IR A s As b, ]
A2 B0 P i LR 7 ) I, DT 52 BE 2 T
i 149 7 8 200 6 RISt A 0 ) 7

1 & RE

1 S ROBUBCAE 81 47 A2 A7 e 22 3 A AL B
B EFEHAER R 1 ARR L 2 B0
FEFTRK R 3 ATRAE HEHW., B3 k)
HIAT 23 H AL AR R 1.2 20 5 5 A
e N | B S P LT G2 € s e R/
PRt T I A0 A 2l PO A 2 5 L TR 4 B i
TE R E R AR f . DA L R R A o2 e M
[l XURAT A 14 Fe B IR — B0, AR A 22 90°, 36
=4 e kR A

IfT: [;ln

() U 145 58 LA it 34 1]

Cod i il 11 3 48 2.3 T i 2k

H—ATRRGRASD 1114t
LARB 0 2 AR b 3, DU IR B T R A
B1 WEERTERREZRREHTER
O AT A Sl JECER L T A 12 22 A B AL HLAA % Bl
LE Ch i ol AR T s il 1) -

il =" — (g (D

b BB A 1 IR B R 2 1
LA 5 5 0 1 A DU D 3 1 22
sy VT 2 W A 9 OB B 8 3 1T IR R S ()
AT R iy oo (BEF B NZRD (10 A 00 o L

22 i AR o % 3l e LR B L 1
53 WC &5 FE 05 P . AT S B AR 41 AR
S

i 2R 9 U T 0 2 A AT R 0 22 A
DIRETT WA A& L L BB RC AR IS N A
T AR A [ A b AR AR AT IR B A 2
R A LA 0 T i LR 2 B R e R A AR
TR R

2 FEERE &I

fr WS o W R r A8 8 e LR BT B
R R B 22 W i A P R BB L R B S F ST A Y
o 347



PEMLA TR 23 %55 3 W 20124F 2 H kA

RS HE ARSI L AR
iy = Z—lq—csinsw (2
i ATEER 3 5H0ER 1L 2 2 505
LR RMITEE RIS B e A OERE M N
Bt L
BARATRNER 3 b ihie 2 e sh el
eV,

i3 = i31(§03 "‘%) (3
M YA 1 5V 3 M &y R T SRR Y
rtry =a
. r } 4)
51 —
31

[ 2, Ui 48 2 548 3 i ith & feh
r,try =a
o } (5

Ko HER 1.2 555 3 A& oiE,
3 R

B c=0.3,2, =2, =18,2, =12, LI T £ 15
JERB AT TR E IR R A 2 i,
3SR HUFH B R BEN, HP oo =
100mm, [ 4 finRhy i) B i,

(b) fr i 11 st 2.3 e
B2 wHEITELER

-H
I 4 T LI, r::j;( lfll A 3. 45, K MEARY T

ZEHAS B R, X T — RO 4 BV R
O g R, 584 T LI 2B B i i 2K

+ 348 -

3 HEEES[EEEN

0 X Zm n 4n 5w 2n
3 3
ITRIEHEMS, /rad
1ARRAT R iG5e 220 48 2. AT 2650 22 A
4 HIRWmHMESIL

(DT —Fopr LR R AT 2 14 4 22 i e, OF
HEAT T 4% 2 JEL 3 43 AT, 1% 22 S48 7T DK SE AL 3 11
A L ON 1 Bl I R Y 4 T S 3R B T
TIRE » WO 22 00 1 R 3 ok 1

(2) TR AR 250 B, P A HE B s i 4R TR
SE 4 HH ] 5 WUBE IR AT A 05 8 T8 IR — 380, AH A7 40 22
907, 2R HI =41 SR AT B O 48 SE B 2, I T €
T &,

(3) 5% T A 2 LB 1) 2240, AR SO R Y 25
AT ERIE H 7R AR S5 1 I T b L AHE 25 LR AR
B (4 7 18 D) B L AR L 6 R R A 0 B e T
i FF 22 SR AT, AT LA 34 A

BTk

(1] RETEREFMEERELS KE LEFMIMIL I
e ARSI 1 Rk 2002.

(2] XMEAE. IREEMBIIM. db5T 3 B2 AL,
2004,

(3] TIE R, M. #5773 78 4 sh 2 i B A7 A2 22 ol 25
AR B E LR TR, 2008, 19 (24) : 3003 -
3005.

(4] ZEfd, FRI5, sk B, . LB % e 5 5 Fh ik &
& B IM. JEaT  HLBE Tl 1 iRk, 1983,

(1 Fiam)

EEB AN R E &, B, 1965 44, 435 58 50~ B 55 il B 0 #% .
WFFE T 10 S AL B A% o 55 A B 2 il ad k. R B 30 30 .
& 51971 L R G A e S ML R U,



